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AMENDMENTS TO THE CLAIMSi 

Please replace the claims with the claims provided in tlie listing below 
wherein status, ametidmcnts, additions and cancellations are indicated. 



1. (CuiTently Ajxiended) A wavelength conversion laijcr apparatus 
comprising^ 

a semiconductor light emitting device [[,]] i 

an optical liber having a tunable Bra&ii grating provided tliereia TFJI and 
a fiber input end and a fibcr_outp_ut_cQdL 

an optical resonator formed of the .semi conductor light emittini! device 
arranged co input light into said optical fiber and receive rcfltfcled light from said 
optical fiber Lo effect a resonance at_a_r_es(>TiaTice wavelength determined by a 
grating wavelength of said Bragg gratinp. said optical resonator providing optical 
rcusonator output light at said resonance wavelength at an output end of said optical 
fibjsr; 

a wavelength conversion device [[for]] formed of a nonlinear optical crystal 
formed from one of the group co^sistin^ of Uthium piobatc. lithium tantalate,_ M^O 
doped lithium niobate, and MgO doped lithium tantalate. and having a wavelength 

range for input light rangiDt^frQm_90Q nm to llQOnm. <taid wavelength conversion 

2 mut .inm 
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device receiving as the [[an]] iDpui light said opticul re<ionatQr output light from 
[[an)] said optical resonator whieh con3ist3 m&inly of the sc mi conducc o r light 
cfiiiltiAag tlcvicc and tlic o p tica) fiber and releasing a harmonic of the input light 
[101 i and 

a grating expanding means for expanding the tunable Bragg grating in [[its]] 
a lengthwise direction of che_Braga crating to match the resonance wavelength of 
the nptical resonator output light from the Q p i -i e & l- r cso i aato r with the wavelength 
range of die input light [[where]] such that the resonance wavelength of the input 
light can be converted by the wavelength conversion device. 

2. (Currently Amended) A wavelength conversion laser apparatus 
according to claim 1, wherein the grating expanding means comprises a base 
having a first retainer provided for securing the optical fiber, a movable nul 
arranged for slidably moving on the base and having a second retainer provided for 
securing the optical fiber, a lead screw threaded with tlie movable nut and an end 
encaging the base, and a rotating means for rotating the lead screw. 

3 . (Currently Amended) A wavelength conversion laser apparatus according 
to claim 1» wherein the grating expanding means comprises a bar-like hcac- 
i^tisitjve expandable member for securing the optical fiber at two locations between 

3 I-7MI amen »pd 
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which the tunable Bragg grating is installed and a heating means for heating the 
hcat-scQsitive expandable raeraber to increase [[the]] a dLstancc including the 
fiinable Bra^g grating between the two locations. 

4. (Currently Amended) A wavelength conversion laser apparatus 
according to claim 3, wherein the heat-sensitive expandable mennber comprises two 
or more materials which [[are]] have different tiwhc linear expansion cocffteie n t 
coefftcients and are bonded to each other. 

5. (Cunently Amended) A wavelength conversion laser apparatus 
according to claim 1, wherein the grating expanding means comprises; a heat- 
sensitive expandable member of a ring or disk shape having an outer side the r eof 
jtrrnnged on which a portion of the optical fiber including the Lunahic Bragg 
grating is wound and a heating means for heating the heat-sensitive expandable 
cnember to expand the outer side. 

6. (Currently Amended) A wavelength conversion laser apparatus 
according to claim 1, wherein the grating expanding mean$ comprises a bar-like 
piezoelectric member arranged to secure the optical Tiber at two locations between 
which the mnablc Brapj^ grating is installed and a voltage impressing means for 

4 I»7g4| KS^'I.Wtd 
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supplying the piezoelectric member with a voltage to jncrease [[the]] a distance 
between the iwo locations. 

7. (Currently Amended) A wavelength conversion laser apparatus 
comprising; 

a semiconductor light emitting device [[,)J i 

an optical fiber having a tunable Bragg grating provided therein ( 1 .11 and 
a fiber input, end and a fiber output end: 

an optical resonator formed of the semiconducror light emitting device 
arranged to input light into said optical fibev and receive retltfcied liglu ivoin said 
optical fiber to effect a resonance at a reson ance wavelength determined hv a 
grating wavelength of said Bragg gratinp. said optical resonator prov iding optical 
resonator nutnut light at said resonance wavelength at an output end of said optical 
fiber: 

a wavelength convers^ion device [[for]] formed of a nonlinear optical crystal 
formed from one of the group consisiing^of lithium niobaic. lithium tanialatc. MaO 
doped lithium niobate. and McO dotx::d lithium rantalatc. and having a wavelength 
range for inpnc light ranging from 900 nni to 1 lOOom. said wavelength conversion 
device receiving as the [[an]] input light said optical resonator output li&ht from 
[[an]] said optical resonator vfhich coMim aminly of the aemicondueto r light 
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tuiiiiliig dcviLC dJiJ ihc optical fibe r and releasing a harmonic of the input Hghi 
[I.ll i 

a resonant wavelength adjusting means for adjusting the resonance 
wavelength of the optical resonator QUTDUt light fiom the o p tical icjona t o p in 
accordance with [[the]] temperature so as to maintain the harmonic of the light 
from the wavelength conversion device CQiistant or substantially constant rcgaidless 
of a change in the tempcramre of the wavelength conversion device hv sub.stantiallv 
mafchinu a temperature induced shift of said wavelenpth range for, input light of 
<taid wavelength conversion device . 

8. (Currently Amended) A wavelengtli conversion laser apparatus according 
to claim 7, wherein the resonant wavelength adjusting means is a grating expanding 
means which is heat sensitive for expanding the tunable Rragi^ grating in [[iD5]] a 
lengthwise direction of the tunable Bragp ^atin& . 

9. (Currently Amended) A wavelength conversion laser apparatus according 
to claim 7, wherein the grating expanding means is a bar-like heat-sensitive 
expandable member which secures the optical fiber at two locations between, which 
the tunable Bragg grating is located. 
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10. (Currently Amended) A wavelengtli conversion laser apparatus 
according to claim 8» wherein the grating expanding meatus is a heat-sensitive 
expandable member of a ring or disk shape having an outer side thereof arranged 
on which a portion of the optical fiber including the tunable Bragg grating is 
wound. 

IL (Previously Presemed) A wavelength conversion laser apparatus 
according to claim 9 or 10, wherein the heat-sensitive expandable member has a 
linear expansion coefficient of 5*10'^ IK ') - 6*10'^ [K'^J. 

12. (Previously Presented) A wavelength conversion laser apparatus 
according to claini 9 or 10. wherein the heat-.sensitive expandable member is made 
of a plastic material. 

13. (Currently Amended) A wavelength conversion laser apparatus 
according to claim 9 or 10. wherein the heat-sensitive expandable member 
compri$es two or more materials which a r e diFFc r cntHn - thc jh^ye different linear 
expansion coefficient coefficients and are bonded to each other. 

14. (New) A wavelength conversion laser apparams comprismg: 

7 P7K41 .im.'^l wpi! 
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a scmicoiKlucior liglii emitting device; 

ap optical fiber having a tunable Bragg grating provided therein iind a fiber 
input end and a fiber output end; 

an optical resonator fornnid of the semiconductor light emitting device 
arranged to input light into said optical fiber and receive reflected liglit from said 
optical fiber to effect a resonance at a resonance wavelength determined by a 
grating wavelength of said Bragg grating, said optical resonator providing optical 
resonator output lighL at said resonance wavelength at an output end of said optical 
fiber; 

a wavelength conversion device formed of a nonlinear optical crystal and 
ha$ a wavelength range for inpul light, said wavelength conversion device 
receiving as the input light said optical resoniitor output light from said optical 
resonator and releasing a harmonic of the input light; 

a resonant wavelength adjusting means for adjusting the resonance 
wavelength of the optical resonator output light in accordance with temperature so 
as to maintain the harmonic of the light from the wavelength convei'sion device 
substantially constant regardless of a change in the temperamre of the wavelength 
conversion device by subsUmlially matchuig a temperature induced shift of said 
wavelength range for input light of said wavelength conversion device; 

8 1*7X41 ^rOl.wpc 
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said resonant wavckngtb adjusting means being a grating expanding means 
which is heai sensitive for expanding tlie tunable Bragg grating in z lengthwise 
direction of tlic tunable Bragg grating, said grating expanding means including: 
first and second retainers securing the optical fiber at ilrsc 
and second position with said tunable Bragg grating disposed 
ihercbctwccn; 

an adjustable lead screw; 

said fir&t retainer being movable in the lengthwise direction 
of the tunable Bragg grating by means of a threaded coupling with 
said lead screw; 

said lead screw having an end rotatably disposed at a 
position fixed relative said second retainer; and 

S£ud lead screw being formed of heat sensitive material 
having a linear expansion coefficient sufficient ro expand said 
tunable Bragg grating such that said resonance wavelength of the 
optical resonator output light remains within said temperature 
induced shift of said wavelength range for input light of said 
wavelength conversion device and said second harmonic: ouipuL is 
substantially stable over a temperature range of operation. 
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15. (New) A wavcienglh conversion laser apparatus according to claim 
14, wherein said linear expansion coefficient is in the range of 5*10"^ PC'^J to 6*10 

)6. (New) A wavelength conversion laser apparatus according to claim 
1.5, wherein said nonlinear optical crystal is formed from one of the group 
consisting of lithium niobatc, lithium tantalate, MgO doped lithium niobaie, and 
MgO doped lithium tantalate. 

17. (New) A wavelength conversion laser apparatus according to claim 
16, wherein said wavelength range for input light ranges from 900 nm to I lOOnm. 

18. (New) A wavelength conversion laser apparatus according to claijn 
14. wherein said nonlinear optical crystal is formed irom one of the group 
consisting of lilhium niohaie, lithium tantalate. MgO doped lithium niobate, and 
MgO doped lithium tantalate. 

19. (New) A wavelength conversion laser apparatus according to claim 
18^ wherein said wavelength range for input light ranges from 900 nm to 1 lOOnm. 

10 
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20. (New) A wavelength conversion laser apparatus according to claim 
14, wherein said wavelength range for injput light ranges from 900 nm to 1 lOOnm. 
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